It has been several years since the first publication of the international subarachnoid aneurysm trial (ISAT) results, 1 and medium-term follow-up (with survival curves to seven years) have been reported more recently. 2 In ISAT, > 70% of eligible patients were selectively excluded by criteria that were never disclosed. The remaining 2143 primarily good-grade patients with ruptured aneurysms (mostly small and located in the anterior circulation) were randomized between aneurysm clipping and endovascular coiling. At one year there was no difference in fatality rates between the two treatment groups, but for combined death and dependent rates there was an absolute risk reduction of 6.9% associated with coiling, which was significant. Endovascular treatment has been accepted by most to be the preferred treatment modality for basilar artery aneurysms, which are less common and difficult to repair surgically, so the main impact of ISAT has been to contribute to a steady increase in the use of endovascular coils in the management of anterior circulation aneurysms, depending on the availability of endovascular expertise at individual centers. For reasons alluded to above ISAT results are not conclusive, but accumulating clinical experience confirms that early and midterm results following endovascular repair can be good. The major worry about endovascular coiling remains incomplete aneurysm obliteration (more common in large, complex and wide-necked aneurysms) and the risk associated with remnant growth or aneurysm recanalization, seen in up to one-third of treated aneurysms over several years, and subsequent rebleeding. [3] [4] [5] This risk mandates long-term follow-up, repeat angiography and in many patients retreatment of their aneurysm with either more coiling or microsurgery along with the attendant risks of these interventions. With those concerns in mind, the CARAT investigators (Cerebral Aneurysm Rerupture After Treatment) have recently reported the results of a prospective cohort study of 1010 subarachnoid hemorrhage patients, of whom 711 underwent microsurgical clipping and 299 coiling, with 904 patient-years follow-up. 6 Rerupture was rare in both treatment groups, but as expected retreatment was required for a percentage of patients who had undergone coiling, performed in almost 8% of the patients in this group the first year following treatment, 4.5% in the second and 3.5% in the third year, compared to 1.7% of surgically clipped patients requiring retreatment in follow-up (p<0.0001). On a very positive note, however, it was found that retreatment was rarely associated with major complications in CARAT.
Despite CARAT's encouraging results it would still be preferable to reduce the need for follow-up and possible retreatment of coiled aneurysms, anxious events for patients and associated with at least some risk. One of the first coils designed Hydrocoil treatment over a roughly one year period during which time we are told the eligibility for Hydrocoil treatment relaxed as they overcame issues such as the relative "stiffness" of Hydrocoils and the need for larger microcatheters through which the coils are delivered. (A number of important technical tips and suggestions regarding the use of Hydrocoils are included in this report.) Seventeen (61%) of the patients had ruptured aneurysms, 25 had saccular-type aneurysms (three others were dissecting and another was a pseudoaneurysm), none were less than 5.5 mm in maximal diameter, and as might be expected several coil combinations and techniques were employed as required by individual aneurysm characteristics. Of the 25 saccular aneurysms where Hydrocoils were used and at a mean follow-up of roughly three months, 44% were completely occluded, 36% had a residual neck and 20% had residual aneurysm filling. The calculated mean aneurysm packing in this group was 76%, and while we do not have an institutional cohort of patients to compare with in this study, the authors point out this figure compares quite favourably with bare platinum wire packing volumes described in the literature. Whether the surrogate outcome of "packing density" correlates with long-term aneurysm stability and aneurysm recurrence rates has yet to be established; the length of follow-up of this study is too short to draw any conclusions. And while the use of non-invasive ATECO MRA to search for aneurysm recurrences in this study is appealing, it could be argued that accurate determination of recurrence rates following Hydrocoil treatment should be done with digital subtraction angiography-still the gold standard. Only two serious, consequential complications occurred in the Hydrocoil treated patients.
Encouraging Hydrocoil results have also been recently reported by Gaba et al 8 who matched 50 Hydrocoil-treated aneurysms to 57 similar aneurysms treated with bare platinum coils. The Hydrocoil cohort was associated with a significantly greater volumetric packing occlusion (85% vs. 30%), a reduced one year aneurysm recurrence rate (17% vs. 24%), and no incidences of postembolization rupture from coil mass expansion, worsened mass effect, or asceptic meningitis (all concerns that have been voiced regarding the use of Hydrocoils).
Coil technology will improve beyond the bare platinum wire. Efforts to understand the molecular mechanisms of aneurysm healing are underway. Encouraging results in animals suggest that "radioactive" coils ( 32 P impregnated coils) might reduce the risk of recanalization without short-term risks, 9 but a bioactive coil also designed to enhance intra-aneurysmal clot organization and fibrosis (Matrix detachable coils; Boston Scientific Neurovascular) has not yet been shown to be superior to bare platinum coils when used in humans. 10, 11 Bioactive endovascular technology has also examined the delivery of growth factors, 12, 13 gene therapy 14 and cellular substrates 15 on cellular growth associated with coil embolization in experimental models.
Endovascular coiling is an elegant technical procedure that is steadily supplanting microsurgical clipping for the ablation of cerebral aneurysms. There is no contest between the two treatments when "invasiveness" and short-term procedure-related morbidity are compared, providing coiling is performed by skilled interventionalists in suitable patients. However there remain a number of clinical circumstances where other considerations must be taken into account, such as large intracerebral hematomas with associated mass effect requiring surgical evacuation, and large volume subarachnoid or intraventricular hemorrhages that might be treated with fibrinolysis. Should patients such as these be coiled leaving unattended morbid intracranial hematomas, or should their hematomas and aneurysms be dealt with in a staged fashion? The practical approach up until now has been surgery for aneurysm clipping combined with clot treatment. What about patients in whom a good or even reasonable coil occlusion is uncertain or poor based on aneurysm neck width or dome morphologyshould coiling, as the less invasive alternative to surgery, be carried out as matter of routine, with a higher likelihood of the patient being left with less than satisfactory treatment and a now chronic, rather than cured condition? Finally, for patients in very poor neurological condition following aneurysm rupture, clearly not candidates for open surgery but for whom we might feel compelled to "take a chance", our temptation is to quickly protect the aneurysm dome with coils and then pray for a miracle. Is that good for patients and their families and is it an appropriate use of our health care resources?
In spite of being marketed as the modern and better solution to cerebral aneurysms endovascular coiling requires (and is undergoing) further study, particularly in terms of long-term efficacy and durability. Before we ride the coil pendulum too far we need more evidence establishing the long-term durability of endovascular aneurysm repair, particularly in those patients in whom a remnant is appreciated. The endovascular management of cerebral aneurysms is indeed a work in progress, and in the meantime microsurgical clip repair with intraoperative or postoperative angiography to confirm complete aneurysm ablation remains the right choice for many patients in whom a good recovery and long life following are possible.
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